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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescence element, capable of emitting the 
light with high light-emitting efficiency with stable 
drivability. 

SOLUTION: This organic electroluminescence element is 
formed by arranging an anode 2, a light-emitting layer 5, 
an electron hole checking layer 6, an electron transport 
layer 7 and a cathode 8, in this order on a base board 1. 
The electron transport layer 7 includes a host material, 
having molecular weight of not less than 400 and a 
dopant material having molecular weight less than 400 r 
and electron mobility of the dopant material is higher 
than the electron mobility of the host material. 
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[IIS] J*»36S**T?*3ttS-&«c:t«»T*, SfcJtK 

mmmft&xm?. ff«iii7^fi4 o oeukd 

Wh#»t. ^14 0 0*»OK-M>f>tf»t$ 
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mm* o fcB^ z. t zftmii-rzmmmft&xmT. 

WTV-jmmtb. >mm&. RUy^-r 

> h d u >^#<fc o fc*wa» & »«n* i ixti 2 a 

& % Z. L *mk £? 589 #JR 1 X\t 2 Cte«©*r«SI?- 
[W#Jg4] K?g^B<i:«^^»<h©ratciE?Llfllh 

#mt-f sst^gi 1 fc^ b 3 ©urn** 1 *KflB*o*r 
^rrs c t*#fstr-5 it 1 b 4 © urn* 

[»5fcJg6] KjEJLBlLJBOitJPa*. 0. 5~50nm©$g 

1 JSfcI2«©*rtti«#?gft3fH% 
[3EW©i¥ifflftl»9n 
[0 0 0 1] 

*>©T&-5o 
[0 0 0 2] 

a*, 8MBI3!©m#f8ft (EL) JH^ft 

i/ttt, #Mitt»©ii-viiiHb^4&¥*#-c**zn 

S, CaS, SrS§C, ^t'Wabl)Mn^t±g 
itm (Eu, Ce, Tb. Smf) * H— :/bfc*>©# 
±BO«Mffl*5fPlll/fcELJ|ff 

1) £SJ&fto<i&g (50~iooohz) , 

2) Bft«JE*tEi</> GB200V) . 

3) y)\>-ti=7—ittfmM . 
[0003] ±BWHjft©efefiofcje>, 

4TWWi«AV^ E L ©HJfctftfffcn* «fc 5 Jc&o 
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K »**^75>38»6J«*iE?L»ayit8-tHa* 

fc*««IM»ft«?©Bf8 (Appl. Phys. Lett., 51#, 
91 3H, 1987*P) CiO, ffi*07>h5-t>*0#ilS 

07;P5=^A»#**^h*r»tbT. *T'J>«© 
W'— !f-ffl«3tfi*&H-yf-5Ct (J. Appl. Phy 
s., 65#, 3610H, 1989^) X\ *3t3»*OrRl±-^*>ie 
10 «ftO**«t>fft>nT*0. *«#ttKJfi^l»Tt» 
*. 

[0 0 0 4] ±G<DtitottOT#ffeAifr>fettJMfeX* 

f- 1/» , #'J [2-* 2^-5- (2-X3S/U>\+ 

+ y)-l,4-7i-l/>fr:l/>] . #'J (.l-7)V*r)\& 

*. 

20 [0 0 0 5] u©J;3ftfIM^^777h/'! 

[0006] nn*Tfk:««fa?nTi>**r««iiL«3e* 

30 fTH S*«tcttIEftiamEi*^*&2iJi©i£*'&fc> 

IE?LttIE?L*&i£®*;i*»b. lg^6ftASnt«fi 
iltJf £^»bT<£>«^£:, Ml©Mifi«TBig^$ 
b. IE?Llij2IJiR^/X««^ttMI^Sia(e$-&Tf83t 

[0007] tt?®M&£*j#«ffv>tt?tt%tm 

tl/TIt 8 - 1 HD+>'+ / U XOT^S-^Afift 

*«©JKK#«n&*j*T**Eiii. *©«^#»fttt 
[0008] *&, t+it^yy-^iif. 

»tbT*»T?fflV»*OttfflJlT»-3&. 
[0 0 0 9] 

b«t 3 t-TSBIIS] ^©cfc^lc. 

^^©^^*©f^±©fci*ic«. iffi*e.aAS 
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[0 0 11] 

IfcjETLBJhAO'f * J'flstfr- > -> v O-f > 

©lCl2«©W«8l«ll%7t^. 

[0012] fip^. &%wmmt. mftxmm-e&ytz 

[0 0 13] ST. «TI»2IStUT8-t KD + ->+ 

[0014] ^»*i4 o o mffiomT&m&it 

[0 0 15] JcoT. *»H#SttKfclftWSattfc*S 
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[0 0 16] **M»C*^Ttt, lETLElkJicDjmtU 

Xte:7x^>hay>^i£#:£ffl^*<a#W£L<. IE 
?LS±SCDKP«0. 5~50nmT&£ £ t^S LV>„ 
[0 0 17] 

i^m^m<Dmm] urizmm^rnvx^B^^ 
®mR%xmir(Dmm<DMm&m*mzmwT2>. 
[ooi8] hi, 2te*5£w<DnMv>wm\z&z>^m 

0, IteSfc. 2teHffi, 3l«A'^7 7l. 4«iE 
TL^S. 5te58;ftJl. 6 «iE7LIBit)B, 7 tt*^ $21 

[0019] 1 

•st. m&&mmvtcKmz&<oifmmR5£x,mT&& 

fbT*£<h#t&*CD-t?$?3;L<&l:>. £<Dtztt>. &f&® 
mmfo<D'pts. < £ %}fmizMm?3.-> y n >gHb«^£^ 

-cab -5. 

[0020] s«i±fctt»ffi2*^^e»n**<. 

Wb&JK, *-zP>^7y^, *wt. #y o-y^u 
W7i» . 7t?yifp— ;k #yT-y>^0#«tt 
s^^tfc^y^^n*. ^ffi2©jgfi£«®#, ^ 

BM^tc^«5tL,, S«l±(c^*T-5C(i:{c<i;yKS2 
*»fiE-r*^<hfeT-€-*. MIC »*ttWiHFO«^tt 
«^a-&lcJ;yB^S«l±{c»M^^LfeO, *S 
1 ±\zmm&&ft?&M1fi ITiffi 2 Z\th 
(Appl. Phys. Lett. , 60#, 27HH, 1992 

^) . mm2\*muz>mm-T?mmhTBi&-tz>z\iih*j 
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ssk. mu2<Dm&\t. 5~iooo 

nm,jff^L<«10~500nniSS-e$>-5). ^F393T«fcm§£- 

&§g 2 oiicsasit^^sagts c t oTtgT* 

-5. 

[0 0 2 1] »fll2 0±Ktt]E?L«a»4*«»W6n 
**>S©IE?UxA8&*a«i*<. &A3*ifcIE?L« 

tt*<ig<, L#t>jEJLfMMMyc*<. MCSStttl 

[0 0 2 2] £©±5&iE?Ltl.»*f#£UTtt. 
fc*. 1, 1 -fc?X (4-5?-p- h'j;P75/7xr: 
->^D-^+-y->. 4, 4'-t'x [n- 5=-;w -n- 

«Lfc»f«J?7 5> («HT5 -234681#a«) , 4, 
4' , 4"- h >JX(l-t7WI/7i-;i'75y) h U 

7s>*©x^-n-7 N«jsswr***»i7 5>fls 

(J. Lumin., 72-74#, 985H\ 199750 , MJ7 
;P7 5>©BS«#j&»6i«*»»|||73>ft^* (Ch 
em. Commun. , 2175H. 199650 , h'J7xn;^>if> 

> (*B4$I¥£4. 9 2 3, 7 7 4§) . N. N' -5? 
7I-JP-N, N* -fc?X (3-^W7ir;M tf7 

ZISmMVT 5 > (»B?4 -2 9 0 8 5 1 ^&$8) . 

© (4#J§¥4- 3 0 4 4 6 6^$B) . X^-A*— Xh 
S»fihU75> (#IW¥4-3 0 8 6 8 
$8) . 7;P#U>S-C3«73>**»Lfc'b© (Mi 
¥5-2 5 4 7 3%^) . FU7 5Mt^«l (4*H¥ 
5-23945 5§»«) . tfX^fcTU J>*75 y bf7 
x=;k N, N, N-h'J7i-*75>»i# (f#M 
f6- 1 9 7 2^i) , 7xy*i^>#jg£#-r-5 
*#»S5?75> (#Hf 7-1 38 5 62f^«) , 5? 

5 2 4 74TO . 5'9lf>flS'Wlj (#B#WSB4, 
9 5 0, 9 5 0^«) . '>7^-5>R*# <ttH¥6 
-4 9 0 7 9%^) , «7 7 5>«t* (4#W¥6 
-2 5 6 5 9t / i«) . 2,2',7,7'-7 i h^^X-(^>'x 
—)\>75. /)-9, 9' -X fcf D e7Jl/^-^>t¥©X fcTD-fk^ 
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% (Synth. Metals, 91*; 209K, 199750 «#(*tf 6 

[0 0 2 3] ±E©fl:d»etfHc. ]E?LMtilJl4©*m 
ti/T. #'je^;ph'j7x 

> mmW-7 - 53953#£tfB) . fh57iZ 
y (Polym. Adv. Tech., 7#. 33H. 199650 ^©ifS# 

io [o o 2 4] iouij@!Ji 4 ±E©jEJua2!*m£a 

[0 0 2 5] ftffittOH^tt. iE?L**3l*mS lgXtt 

yy-m%^mtt&&&mte£o>m}jQM£$:W<tois. m 

[0 0 2 6] R^^«PffiO«^tCtt, iE7Ltft£i*m$X 
^^>7"TM 0~*PaS« C * b fcfg, ;P y # * 

[0 0 2 7] E?L»i@l«4 0MJ?tt, a*. 10~300n 
30 m, Sfib<«30~100nmT$.-5o ZL<Dlfc\zm*$&&—m 

-So 

[0 0 2 8] *^BJtcfeViT«, iEJl&AOMm&mz 

si±*bmt, m2\zy^rt.a<iEiLm^m4tmm2£ 

<Z>ffl\zmffirtv 7 TM 3 SJf AbTfciVi. 7 
7l 3 <£}f ATS CiT. ^©^©^idftJE^T^ 

t>«iS!i$n-55am^*^. Ii;t'v7 7ii:fflv^n5 

'SOITCCUi. #7X*B&a«iLTtt lOO'C^^SJi? 

©IE7LSE A* S ^B ^Ct, iE?L»ft**«^*V^i*»# 

[0 0 2 9] HOBWOftftt. cn*TTfc#;P7-f U 
>*»#^7i'Di'7 = >ft*« (#MBS63- 295695^ 
4MB)-, tK?>/>«^«. 7;U3*^«*0»#»^ 
50 75>f|i»flc, P- (9-7>MJ;P) -N, N-i?- 
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p-7x-l/>eri/>, #U7-U> (Appl. Phys. 
Lett., 64#, 1245H, 1994^) , *yf*7x> (Opti 
cal Materials, 125H, 1998^) , 7^-/UF 

^SJ£HJ7^> (4*»¥4-308688#^«) ^O^tH 
ffc'&ftj^ Tsrty* - fj—#>WL (Synth. Met., 91 
73H. 1997^) ;i/^-^A 

■mmik ^)7T>m\k^<D&mmt® o.Phys. d, 

29#, 2750H* 1996^) ^BftSftt^S. 

[0 0 3 0] ±EBi/t y 7 r ■ 3 ©ttft t LT J: < 10 

5, 10, 15, 20-fh77x-^-2 1H, 23 
5, 10, 15, 20-fh77x-JK2 1H, 23 

h-jR/I/^ >rm;i/h (ii) 20 

5, 10, 15, 20-rh77x^-2 1H, 23 
H-#)l7 4>m (ID 

5, 10, 15, 20-fh77x-Jl/-21H, 23 
H-aftH/? -f >ffi$& (II) 

5, 10, 15, 20-fh77x-jl/-21H, 23 

H-7j^;i/^^ >A^>^A (IV) sMrv'r* 

5, 10, 15, 20-fh7 (4-eU^W -2 1 

H, 2 3H-#*7^> 

2 9H, 3 1H-7^DyJ-> 

ffl (II) 7^Py7-> 30 
■£ (ID 7^Dy7Z> 

m (ID 4, 4' , 4", 4"' -rh7T*f-29 
H, 3 1 H-7^Dy7-> 
[0 0 3 1] ■Irty7ri3%, iE?L«ft2IA4£l3tt 

^ffl^5tl5, 40 

[0032] &s±<Dm\zvTmf&t£n2>mmrtyyTm 

3(Dmm\t. IS> 3—200nnu }?JL< KtlO~100nmT 

[0 0 3 3] IE?HI2IJi4 0±fc»4»3ttJi5*«RW6n 

«2*6ffiAS*lTiE?LII3IJi4*»»r*jE?Lt, f£ 
* 8 * ^ttA^nTtfill 7 SfMft*-*«^ £ ©PI 

[0 0 3 4] B3tt»5fcffiV»&n*B3ttttfc£tt£bT 50 
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-5. 

[0 0 3 5] CO«t'536:*fl:S»/fr«»tbTtt. 8 
-tHa + y+/ U >«7;kSz:^Afg#:;a: 
flf (*WB59-194393#&«) , 10-k Hn*M>'; 
[h]*yj (4*H¥6 -322362^«) . 

exX^UJK^^fft -2450874f& 
BI2 -2224844»&*) . K^f'j;k7y-I/>B 
(»M¥2 -2472784*^«) . (2-tHP+v7i 
=JP)"?>!/5 1 7'l/-;PO*K*# (#M¥8 -315983 

[0 0 3 6] Wi!fi©jEa*SIJi»»©5*, »3t 

[0 0 3 7] 5B3^M 5 0BtJ¥tt, ffi#, 3-200 nm. » 
£L<«5~100 nrnT^-S. 

[0038] %%]■ 5 %iEJimmm 4 1 isi#©^ffiT^ 
sat. ®a«x^#ft^fflv^ti 

-So 

[0 0 3 9] 3lhf<0»>fc«S**|^±*-&*t4:'bfc»>|fi 

— tfffl*3tfi**F-yfSit (J. Appl. Phys., 65 
#, 3610H, 198940 »*«fftonTV»*. C©H-tf> 

#Mf«»#»f6n*. <tfi*3tfi*tUTtt, ;|/7V>, 

tys f sna. *fca*3te*£bT 

[0 0 4 0] ±B©F-7flimft&3Sl£WCfc, *Xh 
#»fc*UT. U— tf-Wfg, 8#, 694H, 803H, 
958H (19804?) ;H9#, 85H (198140 . izmmtS 

[0041] *^hw»fc»bT±aa»3tft***H-^ r 
sn^iii. io- 3 ~ioaa%*w$uvi. 

[0 0 4 2] ±a$©S3fc6#S»tt»5 0#Xh»»fc 
[0 0 4 3] ftftOVdMU K-7 
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snub. xx>zi- h&tmojjmz^omiiffimm 

-WffitLTit. #'J7J-**-K tfUT'Jl^-K 

#uxx:r;Ni^tf ens, am >y-®tmmmm 

tf^tJEJi/m^&mm&i&T-ZHr&n-t:. '>&t^7J 
[0 0 4 4] HS^#&©»^(£«:. WfB^X 

^*^*Bif ^it ri^ l fc *> » & * fc a*it 

[0045] F-/t>hti,-c<D±$zcDmyt&.mi>myt 

o^K-yifeD. mz, ^a?cDiE?Lifiiha 6 (Dif ®je 

[0 0 4 6] fg^B 5 ©±t£«IE?LIEltJl 6 ^SSf^ £tl 
-5. IE?Llfiifc« 6 IEftJl$j£/i4^6^»jLT<3aE 
ft7)*llffi8(CgMTS©£lfiitT5&fiJ£. ®?3&j£Ji 
7 a>Si!£A£tl*:«^£3M?cfc < fgftjf 5 (Djj^zmm 

~> r JltimftM 5©^t>ft#f>->t )U£ K> 0. 1 eVA 
£V>JfT'$>£. IE7LB±S6tt. ^WSTS^JCJ; 

[0 0 4 7] Z\0&?ts.%iQr%:mttsEimitmm+£ 

¥11-242996) , 3 - (4 -tf7iZJKW -4-7 
x-JU- 5 - (4 - tert-^^^x-JU) -1, 2, 

4 - h g r hut (!»H¥ 7 - 

41759^*8) . A , V^yPi'>^©7it>hD'J> 

mmit mmmo- imm&w a^fe-n-s. 
[0048] m&m&ir§§&cDm&mii bx«> ex 

(2-^^-8- + /U;7h) (7zy5h) 7^ 

ex (2-^f;p-8-*yjy7f-) 

JVh-ZUV^Y) 7^5-9A, ex (2-*?^- 
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A, tfX (2-^^-8-^y (A^-^ 
1/75 7;P5Z9A. t*X (2 -^^-8 -*y 
»J77h) (*;Ph-7ir;|/7i;7H 7^SZ9 

a, ex (2-^f;i,-8-*yu;7h) (y^-x 

1^71/7 h) TJUSX^A. ex (2-y^- 

5X7A, ex (2-^-8-*/'J/5h) 
(2, 3-y^fJl/7i/7h) 7^$r7A, fcfX 
(2-^fJl/-8-t/'jy7h) (2, 6->>y?Ml> 
10 7i/7h) ex (2 -y^- 8 

Z'jy^h) (3, 4-y/^7i/7H 7M- 
■y-A, t*X (2-^f;H8-^/U/7H (3, 5 
-7yfJP7i/7h) 7M-9A. b*X (2-yg 1 
JH8-^/'J77h) (3, 5-^-tert-7f 
7 H T^5-r7A, tfX (2-^^-8- 

*yuy^h) (2, 6-i;7i^7iy7M 

fX (2-/^-8- + 7'jy7h) 
(2, 4, 6-h'J7ir;|/7i/7h) ~0 

a. ex (2-/ff-8-+;uy7h) (2, 4, 

20 6 -^^^71771-) 7JRr7A, ex (2- 
*3\)p-8- + / U77h) (2, 3, e-h'J^f^ 
7x/7M ~>7A, ex (2-y?MP-8-^ 

/U/5h) (2, 3, 5, 6-fh77Wi/7 

h) t;ps-7A, ex (2-^f;i/-8-+;u/7 

h) (l-t7h7h) 7)US.=.OA. ex (2-y3=- 
^-8-^;iJ77h) (2-t7h7h) 7^Sr7 
A, ex (2-/f;P-8-^/'jy7h) (h'J7i 

-Aisy/yh) 7)is.-<y&. ex (2-^^;u-8 
-+/U/7F) (h l J7iz;i/y;i/-7/7h) 7^5 
30 X7A, ex (2-*5^-8-*y U/5h) (MJ 
X (4, 4-E7xrJW ->7/7H T;P5X7A. 
ex (2, 4-^^-8-*/U;7h) (*frb 
-7i-JI/7i7 7 h) 7^5r7A, ex (2, 4- 

-7/^-8-+yuy7h) (/^7-7x^7xy 

7h) 7JRZ7A, ex (2, 4-^^-8-^ 
yj/^h) (^^-7x^7x7 7 1-) T^S-^ 

A. ex (2, 4-s^5Mi'-8-*y uy^h) 

(3, 5-7^7x;7h) 7H-7A. ex 

(2, 4->>y5Mi/-8-*y uy 5 h) (3, s-s? 

40 -tert-7*^7x/7H TJUSX^A, tfX 

(2-^fji--4-ifji/-8-+/uy7H (;i7 
-^uy^h) t;u5x7A> ex (2-y^-4- 
y h^->-8-^y uy^h) (A^-^x-juxxy 

7h) 7J^Z>7A, ex (2 -y?Ml/- 5->7/- 
8-*/'J77h) (^h-i'l/^h) 7;r^ 
A. ex (2-/f^-6-HJ7MDy^-8- 

^ygy^h) (2-±7h^h) T;u5n7A, ex 

■y-A, ex (2-y^;u-8-^y h) e^h 
so -?w/yb) ^u-7A, ex (2-y?MI/-8-*y 
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■J/7h) (A7-7i^7x/7h^iJ'5A, ex 
(2-^^-8-*yj/5h) (l-t7b7h) 
#U7A. ex (2-^^-8-*/iJ/7M (2 
-^-7 h^h) tf'J-yA, ex (2-^^-8-^7 
U/7H (h'J7i^7/7h) ^U^A. t'X 
(2-^^-8-*/U/7h) (HJX (4, 4- 

k"7ir;W ^7/5h) #u?a. *a«*tf&n*. 
#ic$f*L<«, ex (2-y3MU-8-*y 'jy? 

[0 0 4 9] -^JR^«£©*^Jt UTtt. ex (2 

ex- (2-^^-8- + /U7h) T;P5-7A, 

(2, 4 -i^^JU- 8 -^7 ^ h) 7f5r9A 
-/i-t*V-tX- (2, 4-i?^-8-+/"J 
7M TJI/i^^A. t'X (4-X.^)V-2-*7)l- 

7 jus -**cv - ex- 

(4 -1^- 2 8 U ; 7 h) 7)15 

-fA. ex (2-^fjp-4-^h^;ijy7 
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h) 7JR^9A-<i-^V-fX- (2-^^- 

4-y h*->*y gy 5 K) t;p5^^a, ex (5- 

•>7y-2-^^-8- + y'J77h) 7)15.-? & 
-fi-^7-tf7, (5-v-7/-2-*^;i/-8- + 

yjy^h) T^sn^A. ex (5-^dd-2-/ 

fJ|/-8-+/'J/7h) 7M-9A-/t-t+V- 

ex- (5-7DD-2-y^;i/-8-^y uy 5H 

ex (2-^f^-5-FU7MDy 
^JU- 8 - + / U77h) -7a-m -^+v- 

10 ex- (2-*7-)U-5- h!j7MD^-8- + 
yjy^h) 7^5n7A^#tf ^n-s. *frfc#*L 
<«. ex (2-y^;u-8-^y^h) 7jRr9A 

-M-*+V-fX- (2-^?;P-8-*/'j7h) 
[0 0 5 0] IE?LiEit*m<hLT^£X^U;Mt£#l 

[0 0 5 1] 

Hfci] 



13 




[oo5 2] hurv^jMRtttt&LTK. sirvmm 

tO 0 5 3] 
lit 2] 

N-N 



(8) mm 2002-100479 

14 




[o o 5 4] Mmmm3.~vmt>2nz> i, 2, 4-mj 

[0 0 5 5] 
Mt3] 



(9) 



15 



t-Bu 
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6^6 



"t-Bu 





[0 0 5 6] 7it>hDU>8f#ttt. HTO«I [0 0 5 8] f»E*ifia;T*to3n*7x^> hD«J > 



[0 0 5 7] 

[it: 4] 



[0 0 5 9] 
Hfc5] 



40 



17 



/=N N==\ 
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[0 0 6 0] Z.(D5t>%f\z!&%. b< nyi?^D<> 

[0061] mmistci?x^i))i7v-i>->mm 

->*. 7 h <Z>^SilgC 1 ~ 6 6D7JHJ^-> H 

a ; Aay>if ; ->7y*fc£#*»f en*. 
[0 0 6 2] im&ofls^tott. *»finx , bJ:^ 

[0 0 6 3] IE?LHlfc»6©J«*H:. ffl*. 0. 3~ 100 
nnu $?£b<(i 0. 5~50nmTr£3o 
[0 0 6 4] C(D<k^7SiE?L|5a±»6 fejQMfcSMH & 

[0 0 6 5] ^CDB^*SHfcfa±S1t*;i£«B 
»tl/T, jE?LBlkJi6©±fc:tt. *?«K&J| 7 *<RI* 

v»Tiwi 8 saEAsnfcm^ *ss* j: < %%m 5 
m2£B7tt, %%msx<Dnm?>\z£. o£j«-r*x*-> 

h l/TPM 8 TlDtSnS ©SrES 

[0 0 6 6] *Fm»»7fcfflV»&ft*« : Hlia!ttflI'& 




[0 0 6 7] £©ck?ft&#£«fcT*m£LT«U 8 

# (»WBB59- 194393^*) , 10- fc h* D*5"*>!/ 
Di]*/U Jt+tfS^TV-A-iWM*. i> 

30 XfUff7irj«^, yD-JUS^. 3-X«5- 
t F n*^ 7 5# ^>X^-+-y-V/-;^JS 

VU;^>if> (7K@#ffFSS 5,645,948^) . */*if- 
■J (*H«r«FlB 5,077, 142^-. #P1¥6 -2071 

69*H>*fi) . 7it>hP'J>Mif (#M¥5-3314 
59*i:2i$g) , 2-t-75 1 ;i'-9, 10-N.N' -^v-77 7> 

[0 0 6 8] 5 WK**1*-S?7»/— 

40 {TCfl^fMj&U 0 0 **0«»^«flS^»»4. JB^ttF 

+ yU>07;U5-'>A«r*&t*0*«»fl£tt. 

«^#tt««IE?LliiSltttl«©IE7L^»ia<i:lt^^> t 2 

[0 0 6 9] #5S9ITtt, t?SSii:LT»fi4 0 
0 «_!:©*>©. ff*b<tt8-kHD + ->*yiJ>07 
Jl'$Z'>i 1 jg#TftSSn5^fl4 0 0~8 0 004 
50 »fiii'4 0 0m fftL 



(11) 
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20 



<« 130-39 9©ffi#^Ste^j£K-/1>h*m * 0 t^^ipCtSOWSlK 



[0 0 7 0] Zt&. #«9!fc*JV»T. a^ttsistcH- 
T. htm : H-/t> ht*#4= 9 9:1-5 0:5* 



[0 0 7 1] #^p» (Mol. Wt.) 4 0 0 «±©&Jglg# 

[0 0 7 2] 
[^6] 



> ( N-N x f 

Mol. Wt.: 571.99 




Mol. Wt.: 609.61 



[0073] n%>. ±mmmj£.T-»2tiz> &it-&®>%. 

[0 0 7 4] £n£©5-fe«^|&3iB<bLT!»K:5?£ L 50 



Mol. Wl.: 687.72 



<li. 8 - k FD^->+ / U XDTJPSZ^fJ:, 2 
10-k h'D^->-^>y[h]^y U >CD7;i/5^CA^ 
[0 0 7 5] l«-A> l/THt*+f^77-;i/ 



(12) 



2002-100479 



21 

^es«n-5^»«*w*bv^ Hewlett, &mtt* 

2, 4-***j;7»/-MIBHI**ft< tt> HH#T 

[0 0 7 6] 
Ufc7] 

N-N 



22 



* [0 0 7 7] ±f2«jfiiCT*t>$tl-5 2, 4-**U->? 
fi (Mol. Wt.) #4 0 0 *ffi<Dh<DO)M ! fcm&&LT\Z 
[0 0 7 8] 

Mb 8] 



t-Bu 




10 




Mol. Wt.: 354.44 



N-N 



Mol. Wt.: 322.36 




C,H 




OCH 3 OCH 3 
Mol. Wt.: 282.29 

[0079] *y*w>mmft-x?ft^m (Moi. wt.) 

**4 0 0 LTtt, TBOfeO*** 

tf ^ns. 



I 

C 2 H 5 

Mol. Wt.: 364.48 

[0 0 8 0] 
Mb 9] 



X 2 H. 



2 n 5 



2 n 5 



go 



Mol. Wt.: 130.15 




Mol. Wt.: 282.34 



Mol. Wt.: 258.28 
[0 0 8 1] 7it>hD"J>i«*©I*{ajtLT 

1. wt.) *«4 0 o*aitoTEo"bo***»f6n*. * 



Mol. Wt.: 314.38 
★ [0 0 8 2] 

Ubi o] 




Mol. Wt.: 332.40 

[0 0 8 3] S^$l)i£/i©*7. h*m&tfK-A 

> hffi<D|?|>IIIt Time-of-fligh 
t (TOF) SSIViTSIftS. TOFSlt SOSSt 




50 



Mol. Wt.: 360.45 

^j&ufc^-v*^ u 7tmm*&&wrrz z. <ticj; 



(13) 

23 

[oo8 4] zL(Dm^mstm6<Dim\t, as. 5-200 

nm. #3;L<ttlO~100 nmT&-5. 
[0 0 8 5] «^tti£B7tt, ^7tS5t[^^JCUT^ 

fljft^vi«*^^»ffitc ct 0 5 ±\zmm?z z\ t 
[0086] n&mmmoim^zit. %%ms<Dmmm 10 
(Nizmm-ztifcfrytfizxti, xmrn-rz rw<> k# 

7it> h D U 6a«nfc*»*»]fi!>^ 
ytflCAn. *^g§rt$rJi^ift*^^>yT-10- 6 Torr 

M^Sti", ;p^7H<i:[ai^'&oTe^nfcStR±{c:«Tfa 
sts 7 ^j^-r^. io*stLx, ±ie©*m 

2r ^*WSit TI^ U fc fc CD $ ^ - <D)V y * &m V » Tji 
^^tTfcJ;^. 20 
[0087] «^lii£Jf 7<Dj&J¥#|Sj{C:fc<A 

[0 0 8 8] ifi8«. «?«d3IJi 7 

©»j^*fc-r. ii8iLxit^n5Wii wen 
m2izmm2n&ttn&m^z>z.i:tf-iiim-T'$>z>tf. 

fC. &g8 <t^»5Xtt*^j||«7CO#®(CLiF . 
MgF 2 , Li z 0m<DMmi&®!m (0. l~5nm) £ jf AT S £ <h 
fe. ^©^££ft±;*1±S#^&;fr&Tc&<5 (Appl. 
Phys. Lett., 70#, 152H, 1997=^ ; <f#ga^piO— 74586 

; IEEETrans. Electron. Devices, 44#, 1245 
H, 1997*fO o 

[0 0 8 9] ItSCDlfHIt, IS2i|fiT3i 
•5. 40 

[0 0 9 0] <£tfcWS&&JSi^6,j££|g@£#grr&B 

StfJOfc&Jc. 7)ls5.-0&. ft. ft. n>y>5rJk 
[0 0 9 1] 75:43. HI, 2\Z7Ktm®Mft&ytm = ?- 

Tte&^„ ft*«. 01 t\tM<z>m&. *K±lc 
SIS 8. «^i§e7, IE?UEitB6. ^15, IE*. 50 



#18 2002-100479 
24 

Hits 4. w i M2<Dm\zmm-rz>z\tb»im'T?&r). k 
®{stz£o\z'j>tiL< th~jjt>mw&om^ 2 
<Dm\z*.Kw<Dmmm&ftytm?&m\f2> z t %uim-e 
mm\z, S2ic^^xfc. &m<D&mmfi.t\m 
(ommizmmrz z t *> vim-z&z. 
[0092] mm2iiKftm5t(Dm. mx.ms 
tm^mm.mi torn, m^mm.mi tmms invmiz 

[0093] z\<D&otz*mx<Dmmn.R?&%m r f-\*. 

[0 0 9 4] #^©^*#?gfti5i^lCcfctXfc£. «^ 

ftaftoMv»*^ri*-s?7'!/-;i/Rft#, */*-tf-'j>is 

£0. ft*H&ft®iCfr>ft?*tft&ns. S{C iE?LBih 
[0 0 9 5] 

[*iS0*J] l^Tfc. *jfifta^tk«ft*HS»fT*«ll* 

[0096] mmm 1 

[0 0 9 7] ^9X*Sl±fC-r>i?'>A • XXWMt® 
(I TO) @BJ3g«|g£i20nmift«L7cfccD (S**vy 
<y*tt§? ; tfH-A» Q p ; v— h&tn;i5Q) JI« 

m*|0DX 7 p lC/tiS'-->^LT^g2^^U 

^B^t^eufeo ±.mmm<D-m.w%^m^>y°\z 

•fcOfTo^:*. SSF»3©^^S^1.0X10- e Torr (iKll.3 

xio- 4 Pa) vxY\ztzz>2L-rzm.w&mv ? yj^mttm 

[0 0 9 8] USA'y 7 7J13CD*m<>:LT. TfBlC^ 
-T^jg^ODft^^DvT-^ (HI-1) Srffl^, ^EU 
y'5 £ >^— hT?. ^»aS0. 14nm/f}>, R^S8.0X10 
" 7 Torr <*«J1. 1 x 10- 4 Pa) T. ^ffiA*>y 7 7JI 3 ^10nm 
OftftT»«2 0±»Cj«ttUfc. 

[0 0 9 9] 

[tell] 



(14) 




(HI -1) 

[0 10 0] #»ClE?L$gli£S 4 COtmt LT, 
-T^ii^;C94, 4' -tfX [N-(l-t7f;W-»-7ir;l/75 
/]f7i-^ (HT-1) ^■b^Syi'^CA 

Srfir-sfc. CCDB#W;U!V^©tafgtt. 259~277t;C9$effl 
t?*iiHLfeo ^#B#»K3S«tt7.0X10- 7 Torr 0&9.3X 
10- 5 Pa) T, SO. 22nm/#TJBlJP60nin©IE?L»M 

I4$MI&. 
[0 10 1] 

Mb l 2 ] 





(H T — 1 ) 

[0 10 2] ifctC. »3tJi5 0«»tL.T. Tf2tC^f 
(EM-1) tT§BtC^T«ligiC©©6^3tem©^> 

^¥7>mm# (dye — i ) t&±miEiiffimm4<D 

JifcrafiltcLTEM- 1 : DYE - 1 = 10 0:1 com 

n285~294'C. 314~317'CCDteHT*!lfflIbfc. 5&*B#© 
K^S«7.0X10- 7 Torr (*D9. 3X 10" 6 Pa) T, EM-1 
WDYE-1 commmmi* 0. 13nm/;8\ -£lg/Pkt30n 

[0 10 3] 

[<fci 3] 




(EM-1) 



[0 10 4] 
Utl 4] 



10 



20 



30 



40 




2002-100479 



IDYE-1) 

[0 10 5] iE?LB±Ji6<D«»tbT. TSBtX 

^-r#tigiC<z) </ a© 8 - 1 k u *-> 

+/'J>®«: (HB-1) Sffll^T. «^«5 0±C3« 

224~235 < CcD®fflT$WU OX 10- 7 Torr 

8.0X10—Pa) . ^»jgg 0. llnm/#T. BI/PlOnmCDjE 

[0 10 6] 

[<ki5] 




(HB-1) 



[0 10 7] «^T. *^!8i£Jl7©#»£LTMri!B<3D 
- k H U * ; ij (EM — 

i) tTm\z^-r**WTV-)i<mmfc (et-d 

*±BBIE?LE±e6©±(C|pl^(CbT (EM- 1) : 
(ET-1) =95:5 (^EJUt) CDW^T*^#*ff 

8~121 , C©$EHT$iJ^ Lfc. ^»B#©*^««6. OX 10 
- 7 Torr (^8.0X10- 6 Pa) . EM— 1 SZ^ET— 1 COM 

[0 10 8] 
Utl 6] 



t-Bu 




(ET-li 



50 



[0 10 9] fc:fc, tfc* h$mt?&-5EM- l&Cf K— 

[0110] ±G0>Mrt 77ri3*^ HljUe 7 

[0 111] C^T. «^|&3IJH7*T©J||*SfTo;fc 



(15) 
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[0115] m 

mm& (et- i 
>mm& (et- 

i«tt)^:^^„ c 

[0 116] 
Mfc 1 7 ] 



27 

(^2.7X10- 4 Pa) KTK&**T*«U-fc. |g<S8<!: 
l/T, Jfe-f. (MgF 2 ) Sr^'J:/^ 

#-b£fl§<^T, ^#itftO. lnm/«>. X£«6.0X10- 6 
Torr (^8.0X10- 4 Pa) 1. 5nmCDffi|/PTtt^M£j£Jl 7 

1.0X10" 6 Torr Gfctll. 3X 10" 3 Pa) TJKJ¥40nm©7;i'S;^ 10 

t&lsT. Mmmm 0.5nm/#, Jtt£a?8.0xlO- 6 Torr 

(*s> 1 . i x i o- 3 Pa> •vmmwmaomm * m&l u t mm 8 
£fSj££-rj-*:. uukd 3 mmmm 8 ro^»n#©*«®« 

[0 112] &.±CDmiZ\sT, 2mmX2mm cq+M'Xcd^! 

ytffim&ft&m?z>G®nR%xm?zftmvfz. z.e> 
m^omxftte&m i tc^-To * i tc&nT. *3twflE 

«250mA/cm 2 CD®8ft^aTCDfit. 100cd/m 2 20 

BEtt 100cd/m 2 T©fii£:&*7jVr. ilMEL^^ 
MKDfcf— i^SAKIiC I EfegjSSHi (JIS Z870 
1) £0ftBLfc<, 

[0113] z\(Dm?\$&mm&&'&>b. ffii&«jE©a 

[0114] tt&mi 30 
i^iiifflWtix. **-*$>7y-;njMM* (e 

T-l) *fflVi-f> 7;i/5^A08-t Hu*->+y 
'J (EM— 1 ) ©*£JBV>ifctett*i60tJ 1 

jcbT3ft^s^«ufc. zwmToftytft&zm 1 [01 19] 

•r. eicD^Ttiefi^tj^^nTt^oo, [«i] 



28 



2) sjinfttt^iwitnacL 

CCDET- 2 fCOt^T. f&j£ 
^f£ff)Stt*X h WBT* * E M - 




(ET- 2) 



[0117] mmm 3 

hf?>mm» (dye— 1 ) tcf^xxTiBic^me^: 

^fe^©i/T'J >S§*# (DYE -2) £ffl<^ 
WifSftEM- 1 : DYE- 2 = 10 0:1 OfiJ^-T^sl 

fc. co*f«*3t»ttS«if:w1-. toffTtt* 

[0 118] 
lit 1 8 ] 




CF2CF2CF3 



(DYIi-2) 





Lcd/m 2 ] 
@250mA/cm 2 


[irn/W] 
mOQcd/m 2 


[V] 
@100cd/m 2 


mm 

[cd/A] 


** 

*n 

[nm] 




X 


y 




7200 


1.60 


6.7 


3.41 


590 


0.569 


0.422 




3640 


0.70 


7.3 


1.62 


593 


0.574 


0.414 




5230 


1.19 


6.7 


2.51 


590 


0.574 


0.418 




22260 


7.88 | 


5.2 


12.99 


567 


0.484 


0.512 



[0 12 0] 



50 



[0121] tot. *&w\z,j:2>mmnft&ytm?\z 



(16) 
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[0 2] *%^<!>#«tt»%%*?08>JO%ttiO«ffi« 



30 



10 



[«F*©K9n 

1 £« 

2 see 

3 Mfrty^rJI 

5 %7tJB 

6 iEJLfijJbJl' 

7 «?tt&j| 

8 -K& 



[01] 



[0 2] 





1 



